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Since the release of the Institute of Medicine’s report To Err
Is Human1 in 1999, the competing interests of health care

organizations, professional responsibilities, and the potential
impact on liability exposure have spurred the use of patient
safety reporting programs to identify actual and potential fail-
ures. The external reporting of medical errors and adverse
events has become an important health policy topic in the
United States and in other industrialized countries.2–7 Patient
safety reporting programs enable us to learn from the errors of
others in the pursuit of systems-level improvements that can
prevent future errors.4 By September 2005, 24 states in the
United States had passed legislation to create or improve report-
ing systems for hospital-based adverse events.8

Lucian Leape has summarized the characteristics of success-
ful reporting systems: a nonpunitive approach, confidentiality,
independence, expert analysis, timeliness, a systems-level orien-
tation, and responsiveness.4 The variation in reporting pro-
grams presents both a challenge and an opportunity as the U.S.
Agency for Healthcare Research and Quality (AHRQ) estab-
lishes the National Network of Patient Safety Databases under
the Patient Safety and Quality Improvement Act of 2005. This
network will permit aggregating data from multiple reporting
programs, which may enable identification of otherwise unrec-
ognized hazards and provide more compelling evidence for the
significance of known problems.9 The law assumes that there
will be value in aggregating data from many diverse systems
using common formats, a proposition that the study reported
in this article attempted to explore.  

Anticoagulants are among the most frequently cited product
classes involved in harmful medication errors.10–13 They are con-
sidered “high-alert” medications by the Institute for Safe
Medication Practices (ISMP) because they bear a heightened
risk of significant harm, including death, when used in error.14

In 2007 The Joint Commission established a National Patient
Safety Goal, now known as NPSG.03.05.01, “Reduce the like-
lihood of patient harm associated with the use of anticoagulant
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Article-at-a-Glance

Background: External reporting of medical errors and
adverse events enables learning from the errors of others in
the pursuit of systems-level improvements that can prevent
future errors. It is logical to presume that medication errors
involving the use of anticoagulants, among the most fre-
quently cited product classes involved in harmful medica-
tion errors, would be captured in a variety of patient safety
reporting programs.
Methods: Data on reported errors involving the anticoag-
ulant heparin were reviewed, compared, and aggregated
from the databases of three large patient safety reporting
programs—MEDMARX®, the Pennsylvania Patient Safety
Authority’s Patient Safety Reporting System, and the
University Health System Consortium, together represent-
ing more than 1,000 reporting organizations for 2005.
Results: Approximately 300,000 medication errors and
near misses were reported to the programs, and 10,359—a
mean of 3.6% (range, 3.1%–5.5%)—involved heparin
products. The proportion of heparin-related reports that
involved patient harm ranged from 1.4% to 4.9%. The
phase of the medication use process cited most frequently
in harmful events was the administration phase (56% of
errors leading to harm), followed by the prescribing phase
(19% of errors leading to harm). 
Discussion: This study represents the first attempt by
these three large reporting systems to combine data on a sin-
gle clinical process. The consistent patterns evident in the
reports, such as the percentage of all medication errors that
involved heparin, suggests that reporting programs, at least
for common events such as medication errors, may reach a
point of diminishing returns in which aggregating more
reports of a certain type yields no additional insight once a
large volume of similar events is captured and analyzed. 
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therapy.”15 In 2008, it issued a Sentinel Event Alert on this same
topic.16 The Institute for Healthcare Improvement (IHI) 5
Million Lives From Harm campaign also identifies anticoagu-
lants as a category of medications in which to focus error-pre-
vention efforts.17 Because of anticoagulants’ widespread clinical
use, it is logical to presume that medication errors involving
their use would be captured in a variety of patient safety report-
ing programs. Yet, aggregating data on medication errors due to
anticoagulants from multiple patient safety reporting programs
can only suggest the frequency of error reports involving these
drugs, recognizing that counting error reports underestimates
the true frequency because of underreporting and other biases
inherent in this type of data. The purpose of this article was to
aggregate data on reported errors involving the anticoagulant
heparin from three large patient safety reporting programs and
to examine the similarities and differences in the data obtained
from each program. We also extracted valuable “stories” from
the descriptions of selected harmful errors from each program
to determine more specifically what went wrong in these events
and possible reasons why harm occurred to patients receiving
heparin.     

The Three Reporting Programs 
MEDMARX®*
MEDMARX is a commercially available, subscription-based,
Internet-accessible, anonymous, interactive medication error
and adverse drug reaction–reporting program used by hospitals
and health systems in quality improvement efforts associated
with safe medication use. Since the launch of MEDMARX in
1998, more than 2 million adverse drug events from more than
1,000 health care organizations have been collected. 
MEDMARX data have been summarized, and findings have
been presented by the United States Pharmacopeia (USP)
through annual reports, case presentations, publications, and
other dissemination activities. 

PENNSYLVANIA PATIENT SAFETY AUTHORITY

PATIENT SAFETY REPORTING SYSTEM

The Pennsylvania Patient Safety Authority Patient Safety
Reporting System (PA-PSRS) is a confidential, statewide,
Internet-based, mandatory patient safety reporting system,
which includes medication errors and adverse drug reactions
for hospitals, ambulatory surgical facilities, birthing centers,
and some abortion facilities in Pennsylvania, the only state to
require reporting of both harmful and nonharmful events and

near misses.18 Through February 2010, more than 1.13 million
reports have been submitted since PA-PSRS was implemented
in June 2004. Reports are analyzed by clinicians at the ECRI
Institute and ISMP and are tabulated for trending. In turn, the
Pennsylvania PSA publishes the quarterly Pennsylvania Patient
Safety Advisory, which addresses high-volume issues, emerging
trends, and unusual adverse events. Facilities use the reports
and the Advisory for internal quality improvement and patient
safety activities.     

UNIVERSITY HEALTH SYSTEM CONSORTIUM

An alliance of 102 academic medical centers and more than
190 affiliated teaching hospitals, the University Health System
Consortium (UHC) represents approximately 90% of nonprof-
it academic medical centers in the United States. UHC offers
its members specific programs and services to improve clinical,
operational, and patient safety performance. One such program
is the UHC Patient Safety Net® (PSN), a Web-accessible, real-
time patient safety reporting tool that includes medication
errors and adverse drug reactions that was developed in 2002
using secure transfer protocols and complete transaction audit-
ing. Currently, 75 organizations are participating, and the sys-
tem has accumulated more than 1.3 million event reports. The
PSN software and taxonomy served as the basis for PA-PSRS,
and so the two have many similarities. All three programs con-
tain reporting of near misses.

Methods 
Institution Review Board (IRB) approval was not sought be -
cause all information analyzed contained no identifying infor-
mation on patients. 

Representatives from the three reporting programs (MED-
MARX, PA-PSRS, and PSN), representing more than 1,000
reporting institutions, formed a research team in November
2006 to compare medication errors involving heparin products
reported in their respective programs during 2005. All reports
involving both unfractionated and low-molecular-weight
heparin products were tabulated and reviewed. Common data
fields among the three patient safety reporting programs were
identified and included in this study. These fields were as fol-
lows: the anticoagulant product involved in the error, the sever-
ity of medication error, where the error occurred within an
acute care setting, and the node of the error. 

QUERY OF DATABASES

Generic and trade names for each of the heparin and low-
molecular-weight products were queried from the databases in

* A United States Pharmacopeia (USP) program at the time of the study, MED-

MARX has been owned and operated by Quantros, Inc., since December 2008. 
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each program to obtain reported medication errors. The 
MEDMARX database was queried using Crystal Reports
(Crys tal Decisions, Inc., San Jose, California), Version 9.
Researchers identified reported medication errors in the MED-
MARX database that met the pre-established inclusion criteria
(described on page 196). SQL Server 2005 (Microsoft, Red -
mond, Washington) was used to identify the common data
fields in the PA-PSRS program. The UHC PSN database was
queried by identifying medication errors that met the pre-
established criteria by retrieving data using Microsoft Access®.
Database functions of grouping and counting unique-event
identifiers (IDs) provided the number, and related detail, of the
medication errors that were used for the comparative analysis.

FOCUS ON HEPARIN REPORTS

This project focused on medication errors occurring in the
acute care environment involving heparin products, including
unfractionated heparin and low-molecular-weight heparin (for
example, enoxaparin) products. In this article, we refer to all
these products as heparin. All relevant reports submitted with
the event date field (date of the event, not date of submission)
that occurred in calendar year 2005 were included. We identi-
fied heparin reports by searching for the text strings listed in
Table 1 (above) in the following fields: event narrative, recom-
mendations to prevent recurrence (free-text), medication pre-
scribed, and medication administered. Reports involving
heparin flush were excluded.

SEVERITY

The severity for each medication error was determined using
the nationally recognized taxonomy of the National
Coordinating Council for Medication Error Reporting and
Prevention (NCC MERP) Index for Categorizing Medication
Errors.19 Each reporting program uses this index for classifica-
tion, which has demonstrated good interrater reliability, with a
Kappa value of K = 0.62.20

ERROR DESCRIPTIONS

Error descriptions for each reported error that caused harm

were reviewed and categorized into nodes (prescribing, tran-
scribing, dispensing, monitoring, and administration) when-
ever possible. 

Results 
FREQUENCY AND SEVERITY OF REPORTED ERRORS AND

NEAR MISSES

Across the three programs, reports involving heparin (10,359)
accounted for 3.6% of all medication-error (events that reached
the patient) and “near-miss” (events that did not reach the
patient) reports (214,276). The percentages of errors involving
heparin across the three programs ranged from 3.1% to 5.5%.
Table 2 (page 198) presents the distribution by each reporting
program. Heparin-related reports involving patient harm—
defined as those in Categories E through I using the NCC
MERP Index—accounted for 2.7% of all heparin-related
reports and 0.1% of all medication-error reports. The propor-
tion of heparin-related reports that involved patient harm
ranged from 1.4% to 4.9%.

NODES OF THE MEDICATION USE PROCESS

Prescribing, transcribing, dispensing, administering, and
monitoring were identified as the “nodes” in the medication use
process in which errors with heparin originated for each report.
Among heparin-related reports involving patient harm, the
administration node was cited by reporting hospitals in 56% of
reported errors, followed by prescribing at 19%, transcribing at
12%, dispensing at 8%, and monitoring at 6%. Table 3 (page
198) displays the number of reports citing each node for each
of the three programs. The most commonly cited nodes of orig-
ination were consistent across the three reporting programs,
with each program independently citing administration and
prescribing as the two most prevalent nodes of origination. It
should be noted that the PSN and PA-PSRS programs ask
reporters to list all applicable nodes, which would result in mul-
tiple selections for each report, while the MEDMARX pro-
grams asks reporters to select only one option.

CARE AREAS INVOLVED IN MEDICATION ERRORS

Each reporting program used different terms to categorize
the areas where errors occurred, complicating the aggregation
of this information. The care areas cited most frequently in
heparin-related reports were general medicine with 4,094
reports (37% of total), pharmacy with 1,514 reports (14% of
total), surgical units with 1,344 reports (12% of total), and the
emergency department with 541 reports (5% of total). In the
analysts’ experience, reporters often confuse the care area in

“hepar”    “loveno”    “enoxa”    “fragm”   “dalt”    “tinza”    “innoh”

* Text strings are displayed in official database query language. 

For example, submitting a query that includes a wildcard character (for

example,”hepar”) would capture any drug containing those letters. 

Table 1. Text Strings Used to Search Database for
Heparin and Low-Molecular-Weight Heparin*
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which the error actually occurred with the origination of the
error. Hence, these findings contradict the previous statements
on the node of the medication use process, which show that
only 7.8% of the harmful heparin reports originated in the dis-
pensing mode. In addition, those events attributed to the pre-
scribing node could have occurred in a variety of locations in an
organization and could skew the care areas selected in these
reports.

SELECTED ERROR DESCRIPTIONS CONTAINED IN

REPORTS

Determining and comparing the possible reasons why harm-
ful events occur with the use of heparin across the three report-
ing systems was difficult. First, although the questions asked of
reporters were often similar (for example, type of event, node,
harm score) across the programs, the choices for causes and/or
contributing factors were not. In addition, some of the report-
ing programs do not require these questions to be answered on
all events. In the analysts’ experience, reviewers can identify
causes and contributing factors in the narratives even when
they were not selected by the individual submitting the report.
Therefore, each error that was categorized as meeting the NCC
MERP Index of Category E through I was individually

reviewed. The intent of the review was to determine the node
where the error originated and to determine, on the basis of the
information provided and the authors’ experience in reviewing
event narratives, the proximal causes and contributing factors
that may have contributed to the error. ISMP’s Key Elements
of the Medication Use System™ (Table 4, page 200) were used
to categorize any possible causes (factors that directly lead to an
error) or contributing factors (influences that affect the occur-
rence of medication errors),21 in each node for all reports that
contained an adequate description of the error. The description
of the event as well as other data fields available in the report
were used to clarify, if possible, the breakdowns that may have
occurred in the medication use process.

Prescribing Node Errors. Analysis of the 50 reports involving
harm originating in the prescribing node included breakdowns
in the key elements of patient information (n = 19), drug infor-
mation (n = 5), and communication of drug information
(n = 11). There was insufficient information in 15 reports to
identify readily the key elements associated with the errors.

Of the 19 reports involving breakdowns in patient informa-
tion, the most frequently identified breakdowns included miss-
ing or unused information regarding comorbid conditions/
diagnosis (45%), drug allergies (25%), laboratory results

MEDMARX PA-PSRS PSN Total

All Medication Errors and Near Misses 214,276 42,773 27,334 284,383

Heparin Errors and Near Misses† 6,725 2,367 1,267 10,359

Harm from Heparin (E Through I)‡ 179 34 62 275

Heparin Reports as Percent of All Reports† 3.1% 5.5% 4.6% 3.6%

Harmful Errors from Heparin as Percent of All Reports† 0.08% 0.08% 0.23% 0.1%

Percent of Heparin Reports Resulting in Harm‡ 2.7% 1.4% 4.9% 2.7%

* PA-PSRS, Pennsylvania Patient Safety Reporting System; PSN, Patient Safety Net (United Health System Consortium).
† Includes unfractionated and low-molecular-weight heparin.
‡ Using the National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP) Index for Categorizing Medication Errors.

Table 2. Total Number of Medication Errors and Near Misses and Those Involving Heparin and 
Low-Molecular-Weight Heparin According to Program, 2005* 

Reports Reports E–I

E–I with Nodes Prescribing Transcribing Dispensing Administering Monitoring

PA-PSRS 34 34 7 (20.6%) 1 (2.9%) 4 (11.8%) 21 (61.8%) 1 (2.9%)

MEDMARX 179 178† 32 (18.0%) 25 (14.0%) 14 (7.9%) 97 (54.5%) 10 (5.6%)

PSN 62 47† 11 (23.4%) 4 (8.5%) 2 (4.3%) 26 (54.2%) 4 (8.5%)

Total 275 259 50 (19.3%) 30 (11.6%) 20 (7.8%) 144 (55.6%) 15 (5.8%)

* PA-PSRS, Pennsylvania Patient Safety Reporting System; PSN, Patient Safety Net (United Health System Consortium).
† Reports do not add up because reports in which the node could not be determined have been omitted. 

Table 3. Number of Harmful Heparin Reports by Reporting Program and Node*
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(10%), weight (10%), and medication profiles (5%).
Among errors involving low-molecular-weight heparins, fail-

ure to address a patient’s renal function was the leading factor
(8 out of 9) that was not taken into consideration for serious
prescribing events. This group included two reports of deaths.
A paraphrased description from one such report follows: 

Patient with chronic renal failure presented with chest pain
and was started on enoxaparin 30 mg every 12 hours, which
was then increased to 60 mg every 12 hours. Patient under-
went a cardiac catheterization and proceeded to bleed from
the groin during night. The patient’s hemoglobin was 11.6
on admission but decreased to 9.6 in 4 hours, then to 2.1
upon time of death.

Another error description cited a patient with a past history
of heparin-induced thrombocytopenia (HIT) that was not con-
sidered when heparin was prescribed:

The patient was initially admitted and treated with heparin
5,000 units subcutaneously every 8 hours for venous throm-
boembolism (VTE) prophylaxis. His platelet count de -
creased over time and his PF4 antibody was positive. His
HIT reaction was noted multiple times in his handwritten
medical record and in electronic format. On transfer to our
skilled nursing unit, he was restarted on heparin 5,000 units
subcutaneously twice daily. The patient was walking with a
physical therapist when he suddenly collapsed. He was cyan-
otic with oxygen saturation of 83%. He then regained con-
sciousness and complained of chest pain.  

There was one reported death due to orders written simply
as “resume all meds”:

A patient with a stent placement had aspirin, Lovenox, and
Plavix placed “on hold” prior to surgery for an amputation
of her right third toe. Following surgery, the physician
wrote, “resume all previous orders,” which did not include
the patient’s Plavix, Lovenox, and aspirin. The patient
expired several days later, with two of three of her coronary
arteries with stents being 100% occluded.22

Administering Node Errors. The most commonly cited node
in which medication errors involving heparin originated was
administration (144 reports). Although three times as many
errors were reported as originating in this node, the one report-
ed death did not conclusively link the omission of one heparin
dose to the patient’s death. 

Some 42.5% of the reports in this node did not clearly detail
the causes or contributing factors of the error. Of the remain-
ing 83 reports, the misuse of devices (for example, infusion
pumps, intravenous lines) was the leading cause of errors
(29.1%). The leading cause of errors with infusion devices was

due to errors in programming the device. Five reports involved
a 10-fold overdose, suggesting omission or misplacement of a
decimal point when programming. Double-key bounce errors
may have led to two of these events, such as the following:

The rate of infusion was increased to 22 mL/hr but the
pump was set at 222 mL/hr according to report. Heparin
was turned off 15 minutes later due to bleeding from the
patient’s femoral site. 

Discussion 
The number of reports involving heparin collected during a
one-year study period and the proportion of heparin-related
reports involving harm validate efforts to focus on this high-
alert medication for purposes of patient safety improvement.
Although the volume of reports does not equate with the true
frequency of adverse events in clinical practice, the fact that
heparin was associated with 3.6% of all reported medication
errors justifies placing a high priority on heparin-related errors.  

We did not perform detailed statistical analysis to ascertain
frequency of occurrence. Because of the nature of the data, sta-
tistical tests on frequencies, rates, or patterns can be misleading
if one presumes that the frequency of reporting is closely relat-
ed to the frequency of occurrence. Therefore, statistical analysis
of voluntary adverse event reports should be done with cau-
tion.23 These data are more appropriately used for hypothesis
generation than hypothesis testing. Compiling aggregate data
from several patient safety reporting programs may add addi-
tional support to what is known, but additional learning on the
origination and causes of errors can be obtained only if details
in the description of the error are provided.

People involved in the operation of reporting systems believe
that it is more important to have good information on fewer
cases than poor information on many cases. The perceived
value of reports (in any type of reporting system) lies in the nar-
rative that describes the event and the circumstances under
which it occurred. Inadequate information provides no benefit
to the reporter or the health system.24

IMPLICATIONS FOR HEALTH CARE ORGANIZATIONS

The most commonly cited areas for breakdowns in the med-
ication use process, identified in each of the three reporting sys-
tems, were administering and prescribing, which together ac-  
counted for 75% of reports. Health care organizations may wish
to focus their review of heparin safety on these respective nodes.

In their landmark article on systems analysis of adverse drug
events, Leape et al.25 defined broad categories, or domains,
where the underlying problems that result in medication errors
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may be found. ISMP expanded on those domains in what is
referred to as ISMP’s Key Elements of the Medication Use
Process™ (Table 4, right). These 10 elements were used to help
categorize possible causes or contributing factors contained in
the error report descriptions from all three programs. The sys-
tem breakdowns most frequently cited in report descriptions
were inadequate patient information being obtained, shared,
or used; inadequate communication of drug information to
those who need it; and errors with the use of devices (for exam-
ple, intravenous infusion pumps). This specific type of infor-
mation was not available as a choice for direct cause or
contributing factor in any of the reporting programs, thus de -
monstrating the type of information that can be gleaned from
a individual review of narratives which could not be provided
by simply filling out a form or through statistical analysis.

The most frequently cited causes of errors in administration
were related to errors in programming infusion pumps. Health
care organizations can prevent such errors by standardizing
infusion pump models, choosing “smart pumps” and program-
ming dose limits into the pump’s library with alerts and hard
stops for unsafe doses, and requiring an independent double-
check of pump programming against the medication adminis-
tration record before activating the pump during medication
administration of selected high-alert medications.

The most frequently cited causes of errors in prescribing
were related to breakdowns in communicating patient informa-
tion. Organizations should consider standardizing the location
of critical patient information needed when prescribing heparin
by using standard protocols for ordering heparin products as
well as standard order sets or preprinted orders that include
prompts for patient information such as allergies; patients’ reac-
tions, diagnoses, and comorbid conditions; and laboratory val-
ues.23 Computerized prescriber order entry (CPOE) and
electronic medical records, although still out of reach for many
organizations, may also reduce the occurrence of errors in the
prescribing node as long as vital patient information is re quired
and organizations use standard protocols in these systems.

IMPLICATIONS FOR REPORTING PROGRAMS

All three reporting programs studied collect reports on near
misses and events that reach the patient but do not cause harm.
If one looks solely at harmful events and fails to examine near
misses (also known as “close calls”)—whether in a single hospi-
tal or in a large population–scale reporting program—the men-
tal model one develops of the hazards of the clinical process
under study would be considerably incomplete. Many state
reporting programs have standardized according to the

National Quality Forum’s Serious Reportable Event list to iden-
tify reportable events.26 If the three programs studied here had
followed this list, we might have reviewed only 10 reports about
medication errors involving heparin (those involving perma-
nent harm or death) instead of more than 10,000. Such a lim-
ited view would have provided scant information from which
to generalize recommendations that would apply across orga -
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Patient information: Patient’s pertinent demographic and clinical

information including age, height, weight, diagnosis, comorbid con-

ditions, lab values, and medications.

Drug information: Information that is accessible and up-to-date

through a multitude of sources including drug references as well

as organization’s formularies, protocols, and dosing guidelines.

Communication of drug information: Methods of communicating

drug orders including handwritten orders, verbal or telephone

orders, faxed orders, and the use of dangerous abbreviations and

dose designations.

Drug labeling, packaging and nomenclature: Includes drug

names that look or sound-alike, organization- and manufacturer-

ambiguous drug labeling and packaging, and unlabeled medication

containers.

Drug standardization, storage, and standardization: Access to

high-alert drugs and hazardous chemicals, storage of drug and

standardization of drugs, drug concentrations, and limiting the

dose concentration of drugs available in patient care areas. 

Drug device acquisition, use, and monitoring: The procure-

ment, maintenance, use, and standardization of devices used to

prepare and deliver medications. 

Environmental factors: Environmental factors that contribute to

medication errors include poor lighting, noise, interruptions, poor

work flow, and a significant work load. 

Competency and staff education: Staff education on new 

medications, high-alert medications, medication errors that have

occurred, protocols, and policies and procedures related to med-

ication use. 

Patient education: Patients are educated about the medications

they are receiving and how to protect themselves from errors. 

Quality processes and risk management: A nonpunitive, sys-

tems-based approach to error reduction is in place and supported,

practitioners are stimulated to detect and report errors, and inter-

disciplinary teams regularly analyze errors that have occurred.

Adapted from a variety of sources, including Institute for Safe Medication

Practices: Frequently Asked Questions. http://www.ismp.org/

faq.asp#Question_3 (last accessed Mar. 17, 2010), and Cohen M.R.:

Causes of medication errors. In Cohen M.R. (ed.): Medication Errors, 2nd

ed. Washington, DC: American Pharmaceutical Association, 2007, p. 56.

Table 4. Institute for Safe Medication Practices (ISMP)’s
Key Elements of the Medication Use System™
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nizations. At the level of the individual organization, collecting
information on only the most harmful events provides few
opportunities to discover when attempts to eradicate identified
problems have not been successful. We believe this underscores
the importance of collecting information on near misses at the
local, regional, and national levels. Although collecting reports
on the NQF Serious Reportable Events may be suitable for an
accountability system, it is inadequate for a learning system.

During the review of individual reports in this project, we
noticed that many adverse event reports involving any clinical
process usually provided limited information and insight. This
limitation may be due to a variety of factors, including the
frontline reporter’s recollection, understanding not only of
what happened but also of the causes and contributing factors
that lead to errors, judgment about what facts are important to
relate, and communication skills, and the time the reporter
spent in writing the report. Although aggregating many reports
on the same clinical process and reviewing the description of
the event may hamper effective analysis and follow-up, it
enables one to arrive at a rich and more complete understand-
ing of the weak links in the process and all the causes and con-
tributors that lead to adverse events. 

IMPLICATIONS FOR THE NATIONAL NETWORK OF

PATIENT SAFETY DATABASES

This study represents the first attempt by these three large
reporting systems to combine data on a single clinical process.
The challenges that we encountered bear on the Network of
Patient Safety Databases.9  The consistent patterns evident in
the reports across the three reporting systems, such as the per-
centage of all medication errors that involved heparin, suggest
two tentative conclusions that could be confirmed by further
research. First, it is a form of validation that these systems each
independently observed similar patterns in the reports studied.
Second, it suggests that reporting programs, at least for com-
mon events such as medication errors, may reach a point of
diminishing returns in which aggregating more reports of a cer-
tain type yields no additional insight once a large volume of
similar events from many institutions is captured and analyzed.
This would be less of an issue for rarer events (such as operat-
ing room fires or wrong-site surgeries), where even regional or
national programs might have few reports. This would not
negate the value of combining reports among programs of more
limited scope. Nor would it negate the value of continuously
collecting such reports locally where their use in “signal detec-
tion” can identify problems that have not been resolved or
“fixes” that have created new problems.

Notably, much of our analysis relied on our interpretation of
data and context appearing in the free-text narrative or “event
description” field. Even the most robust classification schemes
are limited by the user’s training and skill, and the average
frontline clinician who is closest to the event is not a frequent
user of these classifications. As we discovered in our study, this
would make it necessary for the analyst to annotate cases,
adding to the frontline reporter’s characterization of the
event—and, in some cases, changing the reporter’s classifica-
tions when they are inconsistent with other information in the
report. The significance of the narrative, therefore, cannot be
overstated.

LIMITATIONS

Although the sample was drawn from three large patient
safety reporting programs, it represents a small percentage of
the heparin-related errors that occur in clinical practice.
Because of the retrospective nature of the study and the large
number of reports involved, we were unable to follow up with
each facility to obtain further information on individual
reports. 

Direct comparisons between the reporter’s data entry choic-
es among all three programs posed challenges. The PSN and
PA-PSRS programs’ reporting mechanisms were more similar
in nature, with similar questions and choices for answers, while
the MEDMARX program had some significant differences.
Many fields or questions were similar and “lined up” between
the reporting programs, such as date the event occurred, node,
and name of the drug, which allowed for statistical compar-
isons. However, this did not mean the reporters could choose
similar responses. For example, when choosing the node of the
event, MEDMARX asked reporters to select only one, while
PSN and PA-PSRS asked to “select all that apply.” When select-
ing the type of medication error (for example, wrong drug,
wrong rate), MEDMARX allows users to select multiple
responses, whereas PA-PSRS and PSN users could only select
one type of event.

In addition, although all three programs featured many sim-
ilar selections (for example, wrong-dose errors), the PA-PSRS
and PSN systems allow users to select either “wrong dose/over
dosage” or “wrong dose/under dosage”; MEDMARX only asks
for “improper dose/quantity.” Sometimes, a field would be
mandatory in one reporting system but not others. For exam-
ple, “patient age” and “gender” are required fields in PA-PSRS
and PSN but not MEDMARX. A portion (33%) of the MED-
MARX reports nonetheless featured data for those fields, which
the reporters chose to voluntarily provide.

Copyright 2010 Joint Commission on Accreditation of Healthcare Organizations



202 May 2010      Volume 36 Number 5

The Joint Commission Journal on Quality and Patient Safety

Several data fields did not completely align in the three pro-
grams, making some comparisons difficult. For example, each
reporting program allowed reporters to select the care area
where the event took place, yet the actual choices differed across
the reporting programs. The MEDMARX program provides
separate questions between causes of medication errors and
possible contributing factors, whereas PSN and PA-PSRS only
ask reporters for “system factors contributing to medication
error,” which are broken down by the nodes in the medication
use process. Therefore, doing a true statistical comparison
between all three programs would have led to misleading and
possibly inaccurate conclusions.

This project was based on information provided in each
medication error report and review of each report by individu-
als from each reporting program. The information provided in
reports was often inadequate, especially “how” and “why” the
event occurred. More than 30% of the descriptions in reports
involving harm did not contain adequate information to deter-
mine causes or contributing factors. 

Although the individuals reviewing the reports had varied
backgrounds (pharmacist, nurse, and physician), potentially
influencing their assessments, all reviewers were familiar with
reviewing error reports for their respective programs. It is pos-
sible that some reports may have overlapped if organizations
were using multiple reporting programs. For example, the State
of Pennsylvania mandates the use of PA-PSRS, and some
organizations in the state were already using MEDMARX 
or PSN, so that some reports may have been entered into two
systems. 
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